Cloning of the am (glutamate dehydrogenase) gene of Neurospora crassa through the use of a synthetic DNA probe.
In a previous study the alteration in the amino acid sequence of Neurospora crassa NADP-specific glutamate dehydrogenase (GDH) resulting from two mutually compensating frameshift mutations was used to deduce the first 17 nucleotides of the coding sequence of the am gene. In the work reported here, a synthetic 17-mer corresponding to the deduced sequence was shown to hybridize strongly to a 9-kb HindIII fragment from N. crassa wild-type DNA but not to any corresponding fragment from the DNA of a mutant strain known to be deleted for most or all of the gene. Wild-type HindIII fragments were fractionated for size and a fraction centering around 9 kb was cloned in vector lambda L47. Two clones carrying the strongly hybridizing fragment were identified. The hybridization to the 17-mer was localized within a 2.7-kb BamHI fragment and, within this, to a 700-bp BamHI-Bg/II subfragment. 5' end-labelled polyadenylated RNA isolated from wild-type mycelium hybridized to the 2.7-kb BamHI fragment and not appreciably to flanking fragments. The partial sequence analysis of the BamHI-Bg/II fragment has confirmed that the 17-mer probe matches the coding sequence at the 5' end of the gene and has also revealed an intervening sequence 67 bp in length, interrupting codon 15. Both the 9-kb HindIII fragment and the 2.7-kb BamHI fragment have been shown to be capable of transforming the deletion mutant to prototrophy and ability to produce GDH. Analysis of one transformant showed that the am gene was integrated, together with a part of the long arm of the lambda vector, at an unusual locus. This transformant, in which the am gene does not show its normal linkage to the linkage group 5 marker inl, was found to produce GDH to about 20% of the normal level.